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Chapter VII 



PASSENGER COACH AND FAINT SHOPS 



IN considering the passenger car department, the paint 
and coach shops should be treated collectively. The 
nature of the work on passenger cars and the eflfect o£ dust 
and dirt on the finished surfaces requires that construc- 
tion and painting should be done in different shop build- 
ings. The class of work required and the length of time 
that a passenger car is held in the shop during repairs 
or the time consumed in construction, demands that cars 
and workmen must be thoroughly and carefully housed- 

Passenger equipment is usually put through the shop 
once in twelve to fifteen months and as traffic is heaviest 
during three months of the year and requires practically 
all available equipment, it is considered on many roads 
that there are but nine months left for passenger car 
repair work. 

To keep the men employed during the slack season and 
to provide an equilibrium of forces* it is not unusual for 
a certain amount of building to be done at car repair 
shops. The layout of the average passenger car repair 
shop is equally suitable for new car construction and 
there is information at hand of a passenger car depart- 
ment built for repair work having been operated for the 
construction of new cars during several years. 

LOCATION. 

Except at those shops where all principal departments 
are served by a single transfer table, there is a decided 
tendency to place the passenger car department in an 
isolated location where the transfer table pit will offer the 
least impediment to general yard traffic. At several shop 
plants of recent construction, maintaining both locomo- 
tive and car departments, the transfer table of the pas- 
senger car department is the only one on the property. 
Where the principal departments are grouped around a 
single transfer table, the coach repair and paint shops 
are usually on the same side of the transfer table pit, 
placing the buildings of the car department as compactly 
as possible. Where the passenger shops are served by 
an individual table the prevailing practice is to locate 
the coach and paint shops on opposite sides of the trans- 
fer table pitj in parallel buildings, with the table operat- 
ing between them. 

BUILDING. 

The principal details of the coach and paint shop are 
very similar. Both shops require ample natural light to 
be admitted through the roof as well as through windows 
in the walls, and to be so diffused as to light the space 
between the tracks rather than immediately over them. 

Modern passenger car shops have brick walls with 
large window area. Wooden roof trusses and supports, 
as well as steel, have been used in the construction in 
some of the most prominent shops. At Readville and at 
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Angus the roof trusses and supporting columns are of 
wood and at CoUinwood they are of steel 

Examination of the dimensions of a number of promi- 
nent shops shows that a width Of 90 feet is provided 
for several shops having a standing capacity of one car 
per track; 100 feet for a number of others having the 
same capacity per track and the Readville shop, where 
three cars are stood per track, is 225 feet wide, 

A clear height of 30 feet from floor to lower chord 
of roof truss is considered suitable in both the coach and 
paint shops. At some prominent shops this height is 19 
feet and sometimes a few inches higher. 

N'ATURAL LIGHTING. 

A number of paint shops have saw tooth roofs and 
this type is considered particularly well adapted for the re- 
quirements of the paint shop. For the most satisfactory 
diffusion of light between the cars saw tooth skylights 
are arranged transversely with the tracks. 

The provision of libera] natural lighting at CoUinwood 
is worthy of special attention. The total amount of glass 
in the side and end walls of the buildings equals 45 per 
cent of the total wall area. The tot d glass arf^a in both 
roofs and walls equals 75 per cent di ihe total floor area. 
In the roof of the paint shop is a skyh^ht 4^ feet 4 inches 
wide by 345 feet long in the monitor and to this is added 
34 separate skylights 21 feet by 11 feet. This gives an 
area of glass equal to 38 per cent of the projected area 
of the roof. The coach shop has a skylight 22 feet 4 
inches wide by 335 feet long, extending the full length 
of the building and also 32 separate skylights, making 33 
per cent of the projected area of the roof. 

In both the paint and coach shops at Angus there is 
a transverse skylight in the roof above each space be- 
tween working tracks. There are 27 skylights in each 
shop and each skylight is 49 feet long by 12 feet wide. 

ARRANGEMENT OF WORKING TRACKS, 

The most satisfactory arrangement of working tracks 
for the repair and construction of passenger equipment 
seems to have been decided beyond question and is well 
exemplified by the large number of shops now in opera- 
tion, both old and new. This provides for standing cars 
on transverse tracks, or working spaces, and as access 
by a system of ladder tracks would be uneconomical of 
ground space and as passenger equipment cannot be 
handled to advantage with traveling cranes, the transfer 
table is the most suitable means of access to the passenger 
car shop. 

ft does not seem possible to formulate a definite rule 
by which to determine the size of shop or number of 
working tracks in accordance with the number of cars 
owned by the road. In general it may be said that the 
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average working space required by each car standing 
in the shop is about 270 square feet. A consideration of 
the most Ukely examples of passenger car shops would 
lead to the concIusioLi that a suitable spacing for work- 
ing tracks provides a distance of SO feet between centers 
in the coach shop. At most places the same distance 
between tracks prevails in the paint as in the coach shop. 
However, at Collinwood on the Lake Shore & Michigan 
Southern Railway and at Biirnside on the IlHnois Central 
Railroad, the tracks in the paint shop are spaced 18 feet 
between centers while those in the coach shop are spaced 
on 30-foot centers. It is thought by some that a spacing 
of 18 feet in the paint shop is sufficient in all cases. At 
the Angus shops of the Canadian Pacific Railway and at 
the Readvllle shops of the New York^ l^cw Haven & 
Hartford Railway, the tracks in the coach shop are 
spaced 2i feet between centers. At the former this is 
probably due to the fact that the shop was planned largely 
for the construction of new cars and it was thought ad- 
visable to provide greater working space between tracks. 
At Readville the shop is unusually wide and the roof 
trusses are supported by columns located between the 
working tracks and the additional space is provided on 
this account. The length of the shop, then, is determined 
by the number of working tracks it is desired to pro- 
vide. 

A shop of such width as to house but a single car on 
each working track has the advantage of providing free- 
dom of movement of each car in the shop as it is com- 
pleted. On this basis many shops have been constructed 
to stand but one car per track. This practice does not 
prevail in all cases^, however. The Burnside shop of the 
Illinois Central Railroad stands two cars on each work- 
ing track and at Readville, on the New York, New 
Haven 5t Hartford^ three cars are placed on each track. 
Such an arrangement requires greater care in the opera- 
tion of the shop to prevent a finished car from being 
obstructed by others not so far advanced in the stages 
of repair. 

TEAICSFER TABLE SERVICE. 

Arguments have been presented in favor of serving 
a passenger car shop with more than one transfer table, 
where each track has a standing capacity of two or more 
cars. Such an arrangement would remove the objection 
to the longer working tracks; but would have the dis- 
advantage of taking up valuable space with the addi- 
tional transfer table, besides the additional first cost of 
the table and the expense of maintenance. 

At Topeka, on the Atchison, Topeka & Santa Fe Rail- 
way, the present coach and paint shops are served by two 
transfer tables and a new paint shop now under consid- 
eration is to be served by a third transfer table. Each 
working track stands but a single car and the present 
second transfer table is probably provided for delivery 
between the planing mill, storage yard and truck shop 
and the coach shop. 

The length of the transfer table pit naturally depends 
upon the length of the shop, and the width of the pit is 



governed by the length of table necessary to accommo- 
date the longest cars of the road, While the passenger 
car department of three prominent shops are served by 
tables operating in pits 80 feet in width, 75 feet seems 
ample for present day requirements and this width pre- 
vails at many recently constructed shops. 

The distance from the transfer table pit to each shop 
varies materially and prevailing practice has not estab- 
lished a precedent in this particular. At some shops the 
distance on both sides of the pit are equal and at others 
there is a greater space on one side. At those shops at 
which the spaces between the transfer table pit and the 
buildings are unequal, the greater space is more often 
on the coach shop side. This condition does not prevail 
in all cases and no general practice seems to have been 
followed in this particular. 

Unless sufficient space is provided to stand a car 
between the pit and one of the buildings, it would seem 
a waste of valuable groimd to allow a greater space than 
that required for opening doors, It is now usual to pro- 
vide for truck erecting and repair in a separate truck 
shop or on special tracks set aside for this work, so that 
the additional space between the pit and buildings is not 
required by truck repair work. If a space of this kind 
is provided and is not used it is apt to accumulate more 
or less scrap and junk or develop into a storage yard. 

A space of one hundred feet on the paint shop side 
will allow for standing cars while being scrubbed and 
stripped and for storage while waiting to get into the 
shop. Where the coach shop stands three cars per work- 
ing track, as at Readville, it permits clearing these tracks 
promptly without waiting for cars to be removed from 
the paint shop tracks, 

At Angus, on the Canadian Pacific there is a space of 
100 feet between the coach shop and the pit and this space 
is used for fiinishing cars as they are removed from the 
interior of the shop. Since being built this shop has been 
used principally for the construction of new cars, and 
the provision of this outdoor working space permits 
clearing the erecting tracks earlier and provides for a 
greater output by allowing work to be begun on a new 
car before the one formerly occupying the track has been 
entirely completed. 

At the Southern Railway shops at Knoxville^ Tenn.^ 
there is a space of 100 feet on each side of the transfer 
table pit, between the pit and the shop building. At the 
Long Island Railroad shops at Morris Park^ there is a 
space 15 feet on each side of the pit, 

OrEEATION OF TRANSFER lABLE. 

Electric power has been so generally adopted in rail- 
way shops that it is safe to say this is the only power 
considered for operating the transfer table, except, per- 
haps, at old shops where peculiar conditions will not 
permit. A single direct current motor of oO horse power 
is capable of handling the heaviest car at a good speed. 
The speed of tables varies from a minimum speed of 100 
feet per minute up to about 300 feet per minute when 
running light. The transfer table is usually equipped 
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with a winding drum by wliicli cars arc warped in and 
out of the shop. 

Power is delivered to the table motors by various 
means. In some instances it is delivered by trolley wires 
carried on poles along one side of the pit; in others by 
wires suspended above the center of the pit, and some- 
times the wires are secured to the stringers carrying the 
track rails. 

Floors of coach shops are of wood and of concrete. 
Floors of paint shops are usually of concrete and so 
sloped as to lead toward a gutter to drain the water drip- 
ping from cars while cleaning. The most suitable ar- 
rangement is a gutter running the full length of each 
space between tracks and covered with an iron grating. 
At Kingsland^ on the D.^ L. & W., the coach shop has 
a level floor of concrete. The paint shop has a vitrified 
brick floor laid on concrete, the brick work being arched 
for drainage. The wooden floor absorbs moisture and 
has a tendency to keep the interior of the shop damp. 
It is said that on this account varnish will dry nearly a 
day quicker where the car is standing over a concrete 
floor than when the Roor is of wood. 

TRUCK REPAIRS. 

While some shop plants provide a small shop building 
for the repair and erection of trucks, others provide two 
or more tracks at one end of the coach shop for this pur- 
pose. In the more prominent shops these tracks are 
served by hoists to facilitate the work and^ while not 
always used, air hoists are considered very suitable. In 
the coach shop of the D., L. & W. at Kingsland, two 
tracks in one end of the building are reserved for truck 
work and are served by a 15-ton crane, 

FIRE PEOTECTIOjST. 

At several coach and paint shops the buildings are 
divided into sections by fire walls to prevent the rapid 
spread of flames in case of a conBagration. Such walls 
include doors wide enough to provide for trucking and 
other traffic and the opening is usually about G feet. 
These doors are usually kept open at all times, but have 
an autom.atic feature in their hanging that insures certain 
action in case of iire. They are hung on an inclined track 
and held open by means of counterweights which are 
released and allow the doors to close by gravity upon a 
rise of temperature sufficient to melt a fuse which con- 
trols the weights. 

SCAFFOLDS. 

There are many dilTerent types of scaffolds in use, as 
a number of prominent shops have worked out designs 
adapted to existing conditions. Adjustable scaffolds are 
now generally used and are far superior to the station- 
ary scaffold or the old-time method of using trestles and 
plank, 

PAINT MANUFACTURE. 

The manufacture of paint is carried on more exten- 
sively by the Chicago & Northwestern Railway than by 
any other railway of which information is at hand* De- 



posits of ore occur near the line of the Chicago & North- 
western, so that the ore is obtained at a very reasonable 
cost. Ore is mined by the company, delivered to the paint 
manufacturing department of the company's shop at Chi- 
cago and the entire process of paint manufacture, from 
mining the ore to painting cars and locomotives^ is con- 
ducted by the company. 

Many other railway companies have paint mixing and 
grinding machines as part of the paint shop equipment; 
but it is not usual for paint manufacture to be carried on 
to any great extent by the railways. 

FAINT SHOP AT MCKEES ROCKS — 'P, & L, E. R. K. 

The paint shop of the Pittsburg & Lake Erie Railroad 
is constructed according to a design peculiar to itself 
and is different from the more common design of shop 
for the same class of work. Due to the shape of 
the ground on which the McKees Rocks shops are built, 
the paint shop is situated in an isolated location. It in- 
cludes a number of interesting features with regard to 
both design and facilities provided. 

The building is 204 feet long by 85 feet wide, inside, 
with a clear height of 19 feet 3 inches from floor to roof 
truss. The roof is supported between walls by three rows 
of steel columns^ of five columns each, dividing the shop 
into six sections. The section at the south end, 34 feet 
wide, Is partitioned off to provide accommodations for 
the washing and varnishing departments, office, etc. The 
partitions are built of concrete 3 inches thick» on ex- 
panded metal, all of which are covered up to the rooL 
Natural day lighting is provided by saw tooth skylights 
traversing the entire width of the floor and having 
northern exposure. 

Convenience for the workmen is provided for by a 
suitable arrangement of lavatories and closets in one cor- 
ner of the workroom. The closets are located on an 
elevated platform or balcony 9 feet above the floor and 
the wash basins are situated beneath. 

There are four longitudinal tracks in the shop spaced 
on 20 foot centers and each track has a standing capacity 
of 2 cars. The tracks are provided with working pits 
of concrete construction and the fioor of the shop is of 
concrete. 

COACH AND PAENT ^HQP AT PORTSMOUTH^ S. A. L, 

As representative of. a shop which may be constructed 
rapidly and at small cost as well as one suitable for a 
mild climate the coach and paint shop of the Seaboard 
Air Line at Portsmouth, Va., is worthy of attention. This 
shop was built to replace the passenger car repair facili- 
ties which had been destroyed by fire and the work of 
construction W3.s begun so soon after the debris from the 
fire had been cleared away that there was not time to 
prepare elaborate plans and the building was erected 
from rough pencil drawings. 

The building is 33U feet long by 80 feet wide, con- 
taining IG repair tracks, placed on ^0 foot centers and 
served by a transfer table operating in a pit 330 feet 
long by 70 feet wide. The building is of brick construc- 
tion to the height of the bottom of the windows above 
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which a wooden frame is covered by corrugated galvan- 
ized iron. Between the doors are high windows extend- 
ing from the brick wall almost to the roof, providing 
ample light and their location is such as to distribute the 
light between the working tracks. 

In the roof is a monitor extending the entire length 
of the building with side window lights. The flooring is 
of cement between the tracks, the cement extending to a 
jacking beam on each side of the track and flush with 
the flooring ] the space between the rails is left open above 
the cross ties, except at the end of the tracks near the 
doors, which is boarded over for trucking material up 
and down the shop. Gutters are provided on each side 
of each track in such a position as to be immediately 
under the eaves of the car^ and these gutters are so 
sloped afi to drain towards the transfer table pit. The 
roof is covered with five-ply tar paper, over which is 
spread a coating of tar and pebbles. The doors through 
which cars are taken into the building are of the rolling 
steel type and at the back of the building there are 
double swing iron sheathed doors, 8 feet high through 
which trucks are rolled to the tracks extending about S5 
feet beyond the building on which truck repair work is 
done. 

In the east end of the building a section within the 
monitor is floored over, and constitutes a room in which 
upholstery work is done. This is connected by a stair- 
way with the first floor and a small elevator" for deliver- 
ing materiak 

The building is heated by a direct steam system, pipe 
radiatiors being arranged longitudinally between the posts 
and beneath work benches, which are supported by the 
posts, the arrangement being such that a radiator is 
located between each track. 

Lockers for the use of the workmen are arranged along 
the end and one side of the building, and these include a 
set which are numbered to correspond to the several 
working tracks, each large enough to hold the brass 
trimmings, lamps, etc., from one car. 

No separate department has been provided for paint 
work and all varnishing^ etc., is done within the coach 
repair and paint shop. The only provision made against 
dust, while cars are being painted, h the systematic loca- 
tion of the cars as they are brought into the shop ; by 
this method two or three cars are standing between those 
on which repair work is being done and those which are 
being varnished. 

In order to gai.n space, four tracks on the side of the 
transfer table opposite to the shop building are used for 
stripping and trimming coaches so that by the time they 
are brought into the shop they have been thoroughly 
stripped and cleaned, thereby keeping the objectionable 
and dirty work outside of the shop. 

The coach repair and paint shop is connected with the 
mill building by a board walk to facilitate the delivery 

of material 



HEATING SYSTEM IN PAINT SHOP AT MJDDLETOWN, N. Y., 
N. Y. O. & W. RV, 

The arrangement of the delivery pipes of the heating 
system in the paint shop of the New York, Ontario & 
Western, at Middletown^ N. Y., represents an innova- 
tion in paint shop heating. In more common arrange- 
ments of the blower system the air is distributed through 
overhead pipes extending across the roof and provided 
with long discharge pipes extending downward nearly 
to the floor. At Middletown the distributing pipes are 
carried beneath the floor, 

The paint shop is a building with brick walls in 
which the roof structure Is of wood and supported by 
two rows of wooden columns. The building as at pres- 
ent erected is 384 feet long, but designed for an addition 
of SO feet. Its total width is QC^ feet. There are three 
longitudinal working tracks arranged on 22 foot centers. 

The heating equipment consists of an 8-foot fan wheel 
enclosed in steel plate casing connected with a casing of 
the same material containing the heater. In this heater 
are compactly arranged 10 sections containing 6^800 feet 
of 1-inch pipe, across which the air is drawn into the fan 
and thence discharged to the distributing system. The 
rapidity of air flow produced by the fan increases the 
efficiency of the heating surface from 300 to 500 per cent 
above that of the same area exposed in still air. A direct- 
connected 8 by IS-inch steam engine drives the fan up to 
a maximum speed of over 300 revolutions per minute, 
which is sufficient to insure a velocity of about 3,500 feet 
per minute through the discharge pipe. The heater is 
designed for the use of high pressure steam, and ar- 
ranged so that the exhaust from the fan engine may be 
completely utilized* 

The complete apparatus is placed in a small lean-to 
mid-length of the main building. Its central position 
reduces to a minimum the cost of the distributing system. 
Beneath the floor and alongside each of the walls and 
the column piers run four tile distributing pipes branch- 
ing from the main brick cross duct from fan. Branches 
from these pipes lead to floor level, the upper portion of 
each being constructed of heavy galvanized iron, and so 
designed as to throw the escaping air at an angle to the 
floor. As a consequence, there is maintained at floor 
level a constantly changing volume of warm air which 
naturally ascends across the painted surfaces of the cars, 
thereby increasing the rate of drying. The constant 
replacement of the rising air by the incoming heated vol- 
umes insures a fresh warm atmosphere, which is par- 
ticularly conducive to rapid drying. 

The outlets, whicli range from 5 inches to 8 inches in 
diameter, are spaced IG feet apart so that practically per- 
fect distribution and mixing is procured. Those in the 
middle of the building are protected from injury by the 
adjacent columns. The building is warm where warmth 
is desired — at the floor. The small rooms at the end of 
the building are heated by the same system through ris- 
ers extending up from the underground ducts. 
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TYPICAL SECTIONS OF PASSENGER CAR SHOPS AT KINGS LAND, N. J., D, L. & W. K. R. 
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PLAJSING MILL 



LOCATION, 

THE planing mill is naturally located to provide 
facility in receiving stock in large bulk and for 
delivering it conveniently to the points of greatest 
consumption. As the lumber yard covers a large area 
it is placed at one end or side of the property, and as 
this supplies the pl-ming mill, the mill building is usually 
at one side of thu territory covered by the shop build- 
ings. It is so situated as to give ready access to the 
rough lumber and pass stock through the various opera- 
tions until the finished material is ready for delivering 
after passing in natural sequence over the shortest and 
most direct route. 

The freight car shop consumes the greater portion of 
the output of the planing mill, so that the logical position 
for this building is between the lumber yard, dry lumber 
shed, dry kiln and the freight car shop. This provides 
a convenient arangeraent for ease in handling both rough 
and finished work. Where both freight car construction 
and repair work are carried on at the plants the mill is 
the point of centralization of a large area and the rough 
material is directed toward this shop and delivered from 
it to each point of consumption for the different classes 
of work. 

As the volume of material delivered to the passenger 
car department, either for construction or repair^ is com- 
paratively a very small per cent of that delivered to the 
freight car department, the location of the mill with 
regard to the passenger car department is of secondary 
importance. At the same timCj however^ the shorter the 
distance to this department and the more direct the route, 
the more economical will be the delivery of material and 
the greater the output of the department. 

The planing mill also handles a certain amount of 
material for the locomotive department, for the engineer- 
ing department, as well as for general repair work con- 
stantly arising from time to time. As there is, then^ more 
or less general delivery to be provided for the mill build- 
ing should be situated adjacent to the principal avenue 
of distribution and where this is a crane served runway, 
or midway as it is called, the mill is commonly placed 
contiguous to the midway. 

BUILm^FG. 

As in the case of most of the other principal buildings 
of the railroad shop plant a long narrow building lends 
itself most readily to the requirements of the planing 
mill. In view of the varying conditions governing the 
demands upon the planing mill — whether providing for 
construction or repair, the consumption of lumber by 
departments other than the car departments— there is 
not sufficient similarity in the size of the mill buildings 
of the many shops throughout the country to justify an 



attempt to formulate a rule determining the size of the 
floor area in proportion to any given unit, such as work- 
ing space per locomotive, freight car or passenger car, 
number of freight cars per day, or passenger cars turned 
out per month* 

At the Angus shops of the Canadian Pacific, including 
locomotive, freight car construction and passenger car 
departments, the dimensions of the mill are 500 feet by 
135 feet, providing an area of 62,500 square feet. At 
CoUinwood, on the L. S. Sz M. S. where locomotive, 
freight car repair, freight car construction and passenger 
car repair are carried on, the mill Is 300 feet by 70 feet, 
giving an area of Sl,000 square feet. At Readville, 
where the plant is devoted entirely to freight and pas- 
senger car work, the mill is 350 feet by 1^5 feet, an 
area of 43,750 square feet. At the D., L. & W. freight 
car building and repair shops at Scranton, the mill is 400 
feet by 90 feet, providing an area of 36,000 square feet. 
At the East Decatur car shops of the Wabash the mill 
is 338 feet by 80 feet, an area of 1D,040 square feet. 

The floor area of the mill is necessarily large in pro- 
portion to the area covered by the machine equipment. 
The large volume of material passing through the mill, 
as well as its nature, size and shape, requires ample space 
for its disposition and movement and a large proportion 
of the stock uses temporary standing space both before 
and after passing each machine through which it travels. 
The construction of the mill is in many respects simi- 
lar to the other buildings of the car department. The 
roof trusses, supporting columns, etc., are of the same 
material and either wood or steel has been used in some 
of the most prominent shops recently constructed. 

In the earlier and older shop buildings the roof struc- 
ture was designed for greater stiffness than now required, 
to provide for the additional loads and the vibrations of 
shafts, pulleys, belts, etc. Power for the mill was usually 
delivered from an engine in an adjoining building, and 
all shafts, etc, were carried by the roof structure. The 
introduction of electrical apparatus and equipment has 
largely changed this and prevailing practice is to drive 
the larger machines by individual motors and the smaller 
machines in groups. The motors are usually placed 
upon the floor close to the machines, though the motors 
for group drive and for the smaller machines are some- 
times suspended from the roof trusses. 

NATURAL LIGHTING. 

In mill buildings of the most recently constructed shops 
a noticeable feature is the provision for ample natural 
lighting. In some of them the space occupied by win- 
dows begins a short distance above the ground and ex- 
tends as close to the roof as the limits of the wall will 
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allow. Light from windows in the wall is supplemented 
by skylights in the roof. At CoUinwood the skylight is 
260 feet long by 36 feet 6 inches wide and provides an 
area equal to 45 per cent of the area of the roof. At 
Angus there are 23 skylights in the roof, arranged trans- 
versely, and each skylight is 2d feet by 10 feet 4 inches 
in size. The absence of belts, shafts, pulleys, etc., in a 
planing mill adds materially to the efficient distribution 
o£ light and freedom from shadows. 

DISTRIBUTION OF MATERIAL. 

Convenience in the distribution of material necessitates 
its entrance at the end of the mill adjacent to the lumber 
yard and delivery at the other end. This requires large 
doors in the ends of the building and delivery tracks 
extending the full length of the building. Larger plan- 
ing mills are equipped with two tracks traversing the 
building and the spaces which they occupy are kept open 
for the movement of light wagons or buggies, as well as 
for the transportation of push cars. In accord with the 
general sentiment in favor of standard gauge industrial 
tracks for delivery and distribution of material^ the 
tracks through the mill are more commonly of standard 
gauge. 

In the mill building at Kingslandj on the T>., L. & W., 
there is a third rail between the rails of the standard 
gatigc track, making a narrow gauge track for connec- 
tion with the narrow gauge industrial system of the 
plant. Two other narrow-gauge tracks in the mill con- 
nect with the general industrial system of tracks. At the 
Scranton shops of the same road^ the mill is served by 
narrow gauge industrial tracks, as well as being entered 
by a standard gauge track from the lumber yard. 

Serving the mill building by tracks of standard gauge 
provides the advantage of allowing cars of lumber to be 
switched into the building and unloaded near the ma- 
chines, thus reducing the cost of handling and removing 
the additional expense of unloading and stacking in the 
yard. Such a method is not practical at all times, but 
some shops make a practice of delivering a certain 
amount of material on order, direct to the mill and un- 
loading it at night where it will be ready for the regular 
shop force in the morning. 

The shop tracks are sometimes supplemented by short 
stub tracks immediately outside of the building for tem- 
porarily storing truck loads of lumber. A convenient and 
practical arrangement for the delivery of truck loads of 
material both to and from the planing mill is the provi- 
sion of a small hand transfer table, operating in a shal- 
low pit J at each end of the building. This method is fol- 
lowed to good advantage at Angus and the transfer 
tables permit convenient access to the several tracks of 
the lumber yard, mill buildings car erecting shop or gen- 
eral delivery. 

The use of side doors in the wall of the building near 
the dry kiln or dry lumber storage shed facilitates the 
rapid delivery of material. Such a method permits mate- 
rial to follow the most direct route from the point of 



storage to the machines through which it will pass. Not 
only is this delivery quicker^ but it relieves congestion 
around the end doors where sills and other heavy material 
enter the building. 

FLOORS. 

Wooden floors prevail generally in the planing mill 

ARRANGEMENT OF MACHINES, 

Among the most important features of the planing 
mill is the arrangement and distribution of machines to 
provide for the progressive movement of material in 
natural sequence and to provide for handling bulky and 
heavy pieces of stocky as well as a large volume of small 
material. There are many very interesting examples 
illustrating great care in the layout of machines so that 
the work will progress, naturally avoiding the necessity 
of moving timber backward in its course. 

The layout of machines is usually such that those for 
machining sills occupy a large portion of one side of the 
mill, while the remaining large portion is occupied by the 
various machines used in light lumber dressing. The 
arrangement of machines in sequence in that section 
through which the heavier material passes is naturally of 
greater importance than in the section for lighter mate- 
rial. The arrangement of the tools in the paths of prog- 
ress are such as to bring the material to the roughing 
machines first, through the supplemental machines and 
finally to those for finishing. 

In both sections, the most satisfactory arrangement 
provides for the movement of material in such manner 
that it will touch the floor as little as possible. For in- 
stance, in the path of sills are placed wooden skids of 
about the same height as the machine tables^ so disposed 
that the sills may be moved longitudinally or transversely 
according as the machines are situated in its path, but 
always the general movement is forward. 

The systematic arrangement of skids in the path of 
other material is more difficult than in the case of the 
sills. However, it is often possible to arrange such paths 
over short distances and for certain classes of work. 
Where this cannot be done, the most economical method 
is to deliver small material to each machine in wagon 
loads and load it directly upon a wagon on the other side 
of the machine. In the rapid handling of material much 
work is done to templates, thereby minimizing the labor 
of laying out. 

The planing mill at Angus is operated in two distinct 
departments, one of which is under the jurisdiction of the 
foreman of the freight car erecting shop and is used for 
dressing freight car material only. The other section is 
under the jurisdiction of the passenger car foreman and 
serves his department only. The machines in both de- 
partments are arranged largely in straight lines and ever\^ 
facility is provided for the rapid movement of lumber 
with minimum amount of handling. 

SHAVINGS EXHAUST SYSTEM, 

An essential feature of the planing mill is the collector 
system for disposing of shavings, dust, etc. This system 
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is connected with the boiler room where one or more 
boilers of the power plant are fed by shavings and chips 
from the mill. Exhaust blowers are located at conven- 
ient positions within the building- and from them suction 
pipes lead to hoods covering the cutters or saws of the 
various machines, so as to draw in instantly all chips and 
shavings produced by the cutting tools. Floor sweep 
openings are provided at those machines which can not 
be served to advantage by hoods over the cutters and at 
various places to accumulate sweepings from the floor. 
Everything that may be consistently raked or swept to 
these openings will be drawn away quickly by the suction. 
The collector system is usually so effectual that it will 
readily remove rather large sticks and blocks. The result 
of this system is that the planing mill may be kept in a 



very neat and clean condition at a comparatively small 
expense while the delivery of refuse to the boiler room is 
at a nominal cost. 

The shavings exhaust system at Angus employs 17 
fans from 50 to 00 inches in diameter, and running from 
665 to 1,700 revolutions per minute, the maximum speeds 
of the fans in the planing mill being 880 feet per minute. 
The longest run of conduit in this system is 700 feet. In 
deciding upon the capacity for the equipment computa- 
tions were made upon the difference between finished 
and rough dimensions of timber in a 30-ton box can 
This amounts to 860 feet board measure, or 72}^ cubic 
feet per car, and this volume will fill two or three times 
that space when put into the form of shavings and saw- 
dust. 
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CANADIAN PACIFIC— ANGUS- 
Machi n e. Siae. Maker. 

3 Planers ana gizers No. 8, .,,.,., ..Berlin Machine Co. 

InsMe moulder ,...No. 125,..-..,, Berlin Machine Co. 

2 Self feed rip saws ,.„No. 3, ....... -Greenlee Bros & Co. 

Self Xeed rip saw-.. .,,.No. 3. ...... ..Greenlee Bros. & Co. 

Vertical heavy automatic cut- 
off saw - ...No. 5 Greenlee Brog, & Co. 

Heavy vertical cutoff saw .... No. 5 ,,.,,.......... 

Extra range automatic car ^ 

graining macliJne Greenlee Bros. & Co. 

2 Horizontal tenoners No. 5 Greenlee Bros. & Co. 

Special automatic vertical car 

gill tenoning machine. .,.. ..No. 4 ,. .^ ....<,,»,',. -.- 

Vertical boring- machine. ..... 4-spindle. ... .Greenlee Bros. 3s Co, 

Extra Taiig:e heavy car borlns 

machine , Greenlee Bros. & Co, 

Heavy vertical boring ma- 
chine ..^ 5-3pindIe. Greenlee Bros. & Co. 

Extra car range boring ma- 
chine ...,.,,.. .....Greenlee Bros. & Co. 

Vertical boring machine 3-sp)nme Greenlee Eros. & Co. 

Stan<3ar(a heavy vertical car 
boring: machine . .n. „ .. . . 3-splTn31e.. . . ,Greenlee Bros. & Co. 

!EorJng machine ,.,..... ..3-spinclIe .... .Greenlee Bros. & Go. 

Heavy single £pini31« radial 

horizontal borer ._,...,.,.....-........ .Greenlee Bros. & Co. 

3 BtandartS heavy vertical hol- 

low chisel mortisers .--. Greenlee Eros. & Co. 

H. C. mortising machine .No. 14-. Greenlee Bros. ^ Co. 

S Self feed rip saws .......No. 1^^... .. ..Greenlee Bros. & Co. 

Large car rippins- saw. . ., . . .No. 3.. ......Fay & Egan Co. 

S Improved rip saws .......... No, 5. Fay & Egan Co. 

Ba-nd saw , . , . ,., ^ ............. . .Fay ^ Egan Co. 

Band saw . , , No. 00, ,..,.... . .Fay & Egan Co. 

Csir mortiser ajid borer. .. ...No. 72. ......... .Fay & Egan Co. 

4 Automatic cutoff saws No. 1 ..Greenlee Eros. & Co. 

Automatic cutoff saw. No. S.,.. Greenlee Bros. &, Co. 

2 Planers and matchers No. 46 ...Berlin Machine Co. 

Planer and matcher No. 44 Berlin Machine Co. 

Eand saw No. 3 MacGrcffor-Gourlay Co. 

Automatic vertical cutoff saw Fay & Egan Co. 

Vertical automatic cutoff saw 

and gainer , No. 3 Greenlee Bros, & Co, 

Vertical heavy automatic cut- 
off saw No. 6 . Greenlee Bros. & Co. 

Vertical Isorlng^ machine 3-splndle Greenlee Bros. & Co. 

Medium heavy Isorlng ma- 
chine 3-splnaie,... .Greenlee Bros. &i Cq. 

Perfection buzz planer.. 20-ins. . . h . .MlacGragor-Gourlay Co, 

Shaping machine MacGregor-Gourlay Co. 

Dimension saw .,..,..... MacGregor-Gourlay Co. 

Outside moulding .., . .MacGregor-Gourlay Co. 

Small rip saw, ,,..,.,,.,. .MacGregor-Gourlay Co. 

TUp saw .MacGregor-Gourlay Co. 

Improved rip saw...... .h . , .MacGregor-Gourlay Co. 

Larg-e band saw. .,,.*..».«. '. , . ... h ►MacGregor-Gourlay Co. 

Self feed rip saw. .............. . , ,MacGregor-Gourlay Co. 

Chain sa-w mortiser 

Eand saw .MacGregor-Gourlay Go. 

Eorrlng saw .J. Bertram & Sons 

Large rip saw J. Bertram £c Sons 

Smal! rip saw , ..Cowan & Co. 

Swine saw *... .MacGregor-Gourlay Co. 

Swing- saw ,,.,..,... 

Dimension planer ,...,., Fay & E^an Co. 

Buzz planer MacGrcKor-Gourlay Co. 

Surface planer No. W li...-..J. Bertram & Sons 

Dimension planer MacGrcror-GouHay Co, 

Large matcher and dimension 
planer 4-headed ..J. Bertram & Sons 

Matclier and dimension planer 4-headed ........... .Cant-Gourlay 

Sticker 4-headed. . .MacGregor-Gourlay Co. 

H. C. mortiser . . , Atlantic 

Small sash and door mortiser 



Mach i ne . Size, Maker, 

^^. C. mortiser Atlantic 

Vertical bormg machine 3-spindle. ....... .Fay & E^an Co, 

Sinfirle horizontal Dorer. ........,...».,,►. 

Vertical gainer Fay & Egan Co. 

Horizontal gainer J. Bertram &. Sons 

Laree matcher .... .4-headed Fay & Egan Co. 

La.rg'e horizontal tenoner. ..,......, 

I^ight tenoning- machine... McKechnie &. Bertram 

Double headed shaper .MacGregor-Gourlay Go. 

Vertical end tenoning machine. ............. McKechnie & Bertram 

Sticker ,.,....,..,.....,,,.. ..4-headed. . .MacGregor-Gourlay Go. 

H. C moytlser ,,..-,, ..,...,...,......, ,Greenlee Eros. & Co. 

Boring machine ............ ,.5-spindleH .. ..Greenlee Bros. & Co. 

2 Iron frame Swing saws 

Boring machine .............. 3-Bplndle. 

Horizontal gainer ....,...,.,». Fay & Bgan Co. 

Boring machine ............ -.B-splndle. . . . .Greenlee Bros. & Co. 

Self feed saw Greenlee Eros. & Co. 

Variety wood-worlcer ...-.., -No. 2.,... Fay Sl Egan Co, 

P. H. shaper ................. ...... ...MacGregor-Gourlay Co. 

Horizontal tenoner ^ ...... ^ Buck 

Car tenoner No. 5 ............ . Fay &■ Egan Co. 

3 Horizontal gainerB .J. Bertram & Sons 

Planer and matcher. ..*,.*. ..No, 34. .*....., .Berlin Machine Co. 
Sing-le horizontal boring' ma- 
chine ..,.,,...,......,.., .......-, H . 

Vertical car sill tenoning ma- 
chine ,....,. H ..... H ........ 

Gainer and checker - - 

Itlp saw 

2 Swing saws ..... h ,..,,.... 

Iron frame swing saw 

D., L. & W.— SGRANTON (KETSBR VALLEY). 
Machine. Size. Maker. 

Double planer and matcher. Berry & Orton Co. 

Swing saw 30 Jns D. L. & W. R. R. 

Rip saw up to 24 lng.....D, L.. & W^. K. R. 

Double planer and matcher. .. .No. 17... S. A. Wooda Machine Co. 

Outside moulder Sins C. B. Rogers & Co. 

Cross-cut aaw .40 inS. No. 1S3 ,,.,.,. 

S. A. Woods Machine Co- 

Sill tenoner No. C. E. Rogers fc Co. 

Cross Tsorinff machine. ..,,.... No. 350.. S. A. Woods Machine Co. 
Boring machine, 4 spindles. .. .No. 325.. S. A. Woods Machme Co. 

Vertical car boring machine. ..3 spindles C. B. Rogers & Co. 

Rip saw D. L. & W. R K. 

Automatic croga-cut saw. BS ins. No. a,....P*ay & Egan Co. 

Rip saw ..,34 ins. No. 175... ^ 

S. A. Woods Machine Co, 

Sticker 5-head ............. . - -Houaten 

Uprigrht shaping machine . . ... .No. C. B. Rogers & Co. 

Matcher ^ay & Egan Co. 

Gaining machine S. A. Woods Machine Co. 

Gaining machine (pneumatic) D L. & W. R. R. 

Hollow chisel, hollow mortiser. No. 7 S. A. Woods: Machine Co, 

3-spindIe boring machine............ ...Berry & Orton Co. 

2 Wood turning lathes... 

Saw grinding and sharpening 

machine ...No. 2SI..S. A. Woods Machme Co. 

Automatic knife grinder .No. 221. .S. A. Woods Machine Co. 

Eand saw filer... Chas. B. WHght 

Band saw ....,.,,.,. 36 ins. No. 3 C. E. Rogers & Co. 

Swing saw 23 ins. No. 2B2 

S. A. Woods Machine Co. 

Hand planer G. B. Rogers & Co. 

Door and sash tenoning ma- 
chine ..No. 3^^ .....,.,,.Fay & Egan Co. 

Extra heavy alzer 6-roll, 4 sides. *.., Fay St Egan Co, 

No. Ill 
Flooring machine, fast speed... No. 17. .......... .Fay .t-. Es;ari Co. 

Double cutting-off machine. ... 40 ins. No. 5. .Greenlee Eros. & Co. 

Vertical car boring machine. 4 
spindles ...» .Greenlee Bros. & Co. 
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Vertical car boring maqhinef 4 
spindles, with universal at- 
tachment ,.* , .-- Greenlee Bros. & Go. 

Heavy self-feed saw. No. 3 Fay & Egan Go. 

Combination vertical borer iind 
gainer ,.,.. ,..Xo. 3 Greenlee Bros. & Co. 

Smalt vertical hollow chisel 
mortlser , ,,..,No. 11 Greenlee Bros. & Co. 

Hollow chisel mortiser. . 4 ..., + ,,. No. 8 ^Greenlee Bros. ^ Co, 

VertiOAl car tenoning inaciilne. .Nc. 4 Greenlee Bros. *& Co. 

Double tenoning machine.. .... .No. &40 Greenlee Bros. &. Co. 

Car brace cutting-orf machine.. Greenlee Eros & Co. 

Cross-cut saw .........,,.,....,., ..,. D. L. &. W. U. R. 

Wood turning- lathe ,,..,.,.,.,., » . . - ■ 

Cut-off saw ._,.,....._,... ._.22 Ins. No. :: Fay & "Egan Co, 

Groove saw 12 ifis , 

Box bouma matcher ......,, ^ ...... .. 

Grindstone , ^ . . . , , > 

Heavy comljlned busz planer. ... No. OV. .S. A. Woods Machine Co. 

Honow cbisel sbarppner. ....»., Atlantic 

Band resawtng machine American Wood Wkg^. Mach. Co. 

Sharpener for circular saw , Atlantic 

Band saw filing and setting ma- 
chine Atlantic 

Lathe ,..,..,.* ,...,....., 

Rip saw S. A. Woods Machine Co. 

Jig saw . , , , .,».,,..., 

Single surfacer No. 8S.. .S. A. W^oods Machine Co 

Band saw C, B. Rogers & Go. 

Emery grinder and dust suard 

machine ..,,....,,...,.... .,,.,.,.,.,.,,., 

Mortlfver R. Ball & Co. 

Shaper . . .H. T>. Stovers 

Knife grintler 



L. S. 



Machine. 
Timber planer 
Timber planer 



& M. S. RT.— COLLINWOOD. 

Motor 
Size Maker H. P. 

..Four-side ..,Fay & Egan...-. ,35 

..Four-side ...Anin. W. W. Mach. Co ,35 

**Lifi-htning" matcher. ........Fay & E]gan Co. .....,._.... .35 

Matcher .... h ,....-. ..No. 27,.... ..S. A. Woods Mach. Go 35 

Automatic cut-off saw. No. 6 ...Greenlee Bros. & Co 20 

Vert3<;al end tenoner..No. 4. ..... .Greenlee Bros. & Co 1& 

Eip saw , No. 4 S. A. Woods Mach, Co 20 

Cut-off saw, auto- 
matic No. 4 Greenlee Bros. & Co 15 

Vertical saw and gain- 
er ..,*.,. .....No, a.. ......Fay & Bj2fan Co ...30 

Automatic cut-off saw.No, 3^ ..... ^ .Greenlee Bros. & Co... 15 

Elp saw .,., .........No. 3. H ...H ., Greenlee Bros. & Co .....30 

Automatic saw and 

dado , .Creenlce Bros. ^ Co..... 15 

Bevel band saw .40 Ins.. . . . . .WllUamsport Mach. Co 10 

Band saw 42 ins Pay & Egan Co...,. 714 

Horizontal mortiser ..H. C Fay & Egan Co..... 15 

Vertical mortiser and 

borer .No. 7 Greenlee Eros. & Co 15 

Gainer No. S Fay *Ss Egran Co 15 

Tenoner No. TO Fay & Bgan Co 1% 

Horiz. boring machine. Pour-spin ...Greenlee Bros. & Co... 10 

Jointer ....Fay & Egan Co., 7% 

Pony planer ......... .34 3ns. . , , . . . S. A. Woods Mach. Co IQ 

Gainer with 4-spindle 

borer No. 3. .,.,.. .Greenleas Bros. & Co 10&15 

Shaper Double head.GrOBvenor ,7% 

Automatic saw filer , ,....., 

Automatic knife grind- 
er .,.,... _ , 



Automatic saw grinder. ...,.......,...* 

Band Saw Filer . ... 

Wood lathe ,, Fay & Egan Co. 



K}^ 



Elgan Co . . » . . . 
Egan Co 

&: Marg^edant. 



L. & K. R. R. -SOUTH LOUISVILLE. 

*, ■ . Motor 

Machine. Size. Maker. H P 

Short sill dresser, .,..20-in. blade. S. A. W^oods Mach. Co 100 

Cut-off saw ......... .40-in Greenlee Bros. & Co..,.,..*,- 

Cut ofC saw ...... 40-ln Greenlee Bros. Sz Co.,,.,,,>^ 

Matcher 15-in. blade Fay & Egan Co ..30 

Matcher lO^^-in. bl'deFay & Egan Co......... 50 

Matcher ...,.,,.. 10»4-in. bl'deFay & Egan Go. 3& 

Cut-off sa^w 34-in. ......Fay &. Egan Co S 

Cut-off saw 34-in Fay & Egan Co 14 

Cut-off saw 32-in. ..,,,. Fay & Egan Co .,..»S<^ 

Surfacer ...26-in. blade. Fay & Egan Co ^ 

Heavy rip saw 2S-in. No.l53 S. A. Woofls Machine Co. 

Light rip saw. ....,, ..2S-in. ...... Greenlee Bros. & Co 

Borer .,..,,,5 spindle Greenlee Bros. & Co... . , J-SO 

Vertical hollow chisel 
mortiser with trav- 
eling table No. 154 Pay & Egan Co 

ElU tenoner 3 cutters. . ..Fay & Egan Co.,., 30 

Gainer Greenlee Bros, ^ Co U 

Swing cut off saw 24 in L. & N. R. H......... , 5 

Borer S spindle. .Fay & Egan Co. 

Vertical hollow chisel 

mortiser with trav- "> LJi 

filing table .....No. 154 Fay & Egan Co.. 

Automatic car gainer, No. 150..... Fay ^ Egan Co.^ 

Universal car tenoner ...Fay & 

Horizontal borer Fay & 

Vertical single spindle 

borer ...,..,,,,., , . , . , Bentel fc JMargeaant. . . . . , ^r>' 

Band saw .... h ....... No. 2 Fay *£; Egan Co. 

Dimension planer ....24 in. blade. Fay ^ Egan Co. 
Universal w o o d- 

worker Fay & Egan Co B 

M. P. RY.— SEDALIA. 
Machi ne. Size. Maker 

Universal wooa worker IG-in .Greenlee Bros. & Co. 

_ Variety wood worlcer. . , , No. 52. Fay & Egan Co. 

Four-side moulder No. 12,... .^..Fay & Egan Co. 

Surfacer 30- in s. A, Woods Machine Go. 

Six-roll cylinder planer No. 139... Fay & Egan Co. 

Vertical car tenoner Fay & Egan Co. 

Tenoning machine No. G ^ Fay & Egan Co. 

Car gaining machine Fay & Egan Co. 

Hand gaining machine Fay & Egan Co. 

Mortiser ,., Grepnlee Bros. & Co. 

Mortiser No, 300.. S. A. Wooda Machine Co. 

Four-Spindle horizontal boring 
machine Greenlee Bros. & Co. 

Cut-off saw ...No. 3 , Fay & Egan Co. 

Cut on: saw No. 2 Fay & Egan Co. 

Swing saw ..,.. No. 3 Fay & Egan Co. 

Self -fed rip saw No. 3 Fay & Egan Co. 

Band saw No. 1 Fay & Egan Co. 

Earid saw No. .^ Fay & Egan Co. 

Scroii saw No. ?,..... Fay & Egan Co, 

A'utomatiic saw sharpener ,,......,.. . 

Band saw setter ...No. ^ Fay Sz Bgan Co. 

Knife grinder Fav & Egan Co. 

Fox trimmer .....* 

Superior setting down machine, ...,,., ......!!!!! 

Raymond wiring machine 

Raymond large turning ma- 
chine ..,.,_.._,,. H 

Raymond small turning ma- 
chine ...,,.....". , ,, 

S^o^X^r 20-m '.'.".Buffalo 

Double seamer . ^ Moore 

Eeader ,,.,,.. ..No. 2.. Niagara 



List of Wood^working Machinery In Representative Railway Shops— Cabinet Shop, 



CANADIAN PACIFIC RAILWAY— ANGUS. 
Maker. 



Motor 
H. P. 



Machine. SJ3€. 

33ouble combination 

glue spreader z 

Window blind mortiser J. Bertram & Sons ...... 

Window blind slot 

mortiser ..................... McGregor, Gourley & Co 

Boults carver McGregor, Gourley & Co 

Royal invineible sand- 

er .Berlin Machine Works 40 

Jigsaw C. P, R. 

Sash and door mor- 

_tfser J. Bertram St Sons ...... f~''^ 

Band saw No. 3 McGregor, Gourley & Co 

Double tenoning ma-lQ in to 6 ft 

chine Gin McGregor, Gourley & Go..... IS 

Chsin mortiser .......No. 66 New Britain Magh. Works 1 

Sa&h sticker McGregor. Gourley & Co... I-" 

Finishing saw, miter- 1 

In^ work Herbert Baker & Co 1 10 

Band saw ,.,,.....36 In. wheelMcGregor, Gourley & Co.. J 

Inside moulder ...... .4-headed ...McKechnle & Bertram i .. 

Pony planer ....... ... Fay & Egan Co t 

Grindstone ....... 73-in Niles-Bement-Pond Co 

Emery wheel C P. R. ^ , 

Dimension saw table.. 16 ins. wide, 

3 ina. thick McGregor. Gourley & Co. ^-^ 

Saw, double-headed ..16 Ins ..McGregor, Gourley &, Co 

Perfection bUTii planer 
and Jointer . McGregor, Gourley & Cp. 

Dimension planer, siz- 
ing and straighten- 
ing McGregor, Gourley & Co,....U 



Swing saw tc-In C. P. H 5 

^A to 1 1-12 

Peed rod machine .... [n McGregor. Gourley &. Co 5 

Wood lathe E4-in McGregor, Gourley & Co..,i. 

Wood lathe go-in ...Smith & Coventry ("* 

Swing saw 16-in. ....... C. P, R ,... 5 

Universal Woodworker. .,.....,..., .Fay & Egan Co l 

I^iP saw is-in McGregor. Gourley & Co.,.r'^ 

Panel planer McGregor, Gourley & Co. . . > 

Tenoning machine McGregor, Gourley & Co...'.20 

Rip and cross cut saw. 14-in ...McGregor, Gourley & Co...) 

Inside moulder 3 sided McGregor, Gourley & Co...} 

Chain mortiser No. 66 New BHtaln Maeh. Works. !-': 

Chain grinder . New Britain Mach. Works.] 

Shaping machine McGregor, Gourley ^ Co...),n 

Shaping machine ..,.,..,. McGregor, Gourley & Co,..r 

Single spin- ^ 

Boring machine die.. McGregor, Gourley & Go...),.. 

FrSeEing machine Fay & Egan Co f^ 

Carver 2-splndle . . , RSouts J 

L. S. & M. S, RY.— COLLINWOOD, 

Machine. Size. Maker. 

^ticKer- ............ ... ...... American Wood Working Mach Co. 

Jointer ....,.,,, ,.,.,....,. Clement 

Band saw 42 Ins Fay & Egan Co. 

Tenoner 31^ Jna Fay & Egan Co. 

Shaper Ka 3 Clement 

g"'"f*^<^^i' 7x34 Ins Whitney 

Scroll saw No. 6 Fay & Egan Co. 

Sander ,,.84 ins... .., 

Wood-carving machine , . /" 

Wood lathe . 



PLANING MILL 



V2l 



Pattern lathe , ,,, 24 ins -Fay & Egan Co. 

Universal saw bench. American "Woai^ WorlcSng Mach. Co, 

Sash mortlser w .Greenlee Bros. & Co. 

Combination rip and cut-off sa,w ....S. A, TVoods Machine Co. 

Self-feed rip saw.,.. .., ».No. S. .. h .,,., .Greenlee Bros. & Co. 

Tools Jn this list are belt adven from two line shafts. 



L. 



N, R, R.— SOUTH LOUISVILLE. 



Machine. Size. Maker, 

Carriage cut-ofC saw. No. 2. . . ** ^ ..F'a.y & Egan Co...... 

Rip saw ..».,w Bentei & Margedant.. 

Rip saw ,.,., ,...,., — ,...,.Bentel & Margedant, . 

Planer anfl matcher.. No. 8 ..Fay & Egan Co...... 

Tenoning machine No. J....... .Fay ^ Egan Co 

Combination universal 

woodworker a n *3 

moulder No. 3 ,.Fay & Egan Co,. 

4-side 4-in. moulder, .No. li^....,.Pay & Egan Co.h.., 
Pony planer ., .24-ln. blade. Goodell & TVaters Go. 

Mortiser ,,.,..,No. 71.,,,.,. Fay & Egan Co.*..,, 

Vertical double spin- 
dle boring machine. No. 2 Fay & Egan Co..,,,. 

Doublo spindle shaper.No. 2|^ Fay & ^sskti Co,...,. 

Mortlser and relisher. , No. 9a...,...Fav & Egan ' Co. . , - . 

Combination saw and 

dado .,.,.,.,,, No. 5 ,.Fay & Egan Co...... 

Singfle head shaper .Fay & ER:an Co.... ►. 

Grindstone , L. & N, R. R, 



Motor 
H. p. 



y30 



Sand paperl n g ma- 

chlne ,,., No. 4 Fay & Egan Co 

Combination panel 

carver and frIe2er..NQ, 4 Fay fe Egan Co 

Plug cutter Fay & Egan Co 

Scroll saw ...,,.,, ^ . , Fay ^ Egan Co 

Marquit veneer saw , L. &. N. It, R 

22'in. X lE-ft. lathe, .,..,..,..,,,. h I^tnam Machine Co. 



u 



IS 



rs 



List of Wood-Working Machinery m R&presenta- 
tive Railway Shops — Pattern Shop 

PBNNSYLVAN'IA RAILROAI?— SOUTH ALTOONA. 

Motor 
Machine. Size. Maker. H. P. 

Ri;> saw .,.,., ..36x72 in, ta- 
ble P. H. R 5^ 

Rip saw ,...,.,..,,.. 4Sx76 in. ta- 
ble L. Wright 3^ 

Band saw ....,,..,,,-....., Berry & Orton , .2% 

Band saw, type B,,,^ In. saw 

blade . Oliver Machine Co ,.,,3^ 

Lathe .25 and 50 in. 

SWln^, S ft. 

bed ..... ..Futnain Machine Co.. . , . , 

Power band saw filing 

and setting mach ..,,.., , . Atlantic Works . , , , 

Drill press .P. R. P , , 

Core box machine. ....<......».... .J. A. Crane & Co. 

Grindstone ,. ,.S8 ins 

Automatic knife grind* r^* 

er .30 ins. No. 

40 , . Springfield Mfe;. Co 

Lathe ..20 ins. x e 

ft 9 ins. ..P. R. R 

Lathe 30 ins.xll ft. P. R. R 

Lathe SO ins.xSa ft, P. R, R 

Face lathe,...,....,..90 Ins., . . . , ..P. K, E........ 

Band saw, type B,,,,^ in, saw 

bTade ,,,.. Oliver Machine Co.. ...3^ 

Universal saw bench. 14 in. saw.. .Oliver Machine Co.. ...S*^ 

Universal saw bench. 14 In. saw. ..Oliver Machine Go... ...... .3^<i 

Hand planer and 

jointer 20 Ins, ,.».., Oliver Machine Co 3'^ 

Bu^z planer and 

jomter .--, , .L. Power & Co 5^4 

Heavy planer and sur- 

facer ....E4 ins Atlantic Works ............ .5^ 

Face plate lathe, type 

D ,,.., ..,.,.. ».w,. Oliver Machine Co.... ..3i^ 

Planer 30 ing..,»,...R Ball & Co,,,.., ,,...5^ 

L. &: N. R, R— SOUTH LOUISVILLE. 

Machine, Size, Maker. 

2& to 50 ins. swing, 10 ft. bed.. 

Pattern maJtera' gap lathe Putnam Machine Co. 

Wood lathe * 16 ins. x S ft. 

Metal latho 12 ins. x 4 ft. . . .Wm. Sellers & Co. 

Oliver hand planer and jointer. 20 ins. .Am, Wood Wkg. Mach. Co. 

Hand surface planer , *, . .24 Ins. ............ ,Fay & Egan Co. 

Oliver Universal Saw Bench.. , .American Wood Working Mach. Co. 

Band saw ,......,.,,,.......,,. ..,.,....,..,. Fay &. Egan Co. 

Drill ..,.„,,. ,..,,,....,.......20 Ins., W. F. & J. Barnes 

Pox trimmer ....Grand Rapids Machy. Co. 

CranK shaper ..,..,. ,...IS tns,.Anj. Wood Wlcg. Mach. Co. 

Grindstone ,*.,.,,.. ......*.,.,,,,,., , . . w , , 

The machine tools are arranged In one group and driven by 
a 14-h.p. motor. 
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PLAN, ELEVATIONS AND SE^:]!TIONS OF PLANING MILL AT EAST DECATUR, ILL., WABASH R, R, 
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PLAN, ELEVATIO:\^S AND PARTIAL CROSS SECTION OF PLANING MILL AT EURNSIDB, ILL. L C. R. R. 
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PLAN OF PLANING MILL AT OELWEIN, lOTFA, C. Q. W. R. R. 
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PLAN OF PLANING MILL AT SCRANTON, PA,, D. L, & W. R. K. 
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Railway Shop Up to Date 

Chapter IX» 
FOUNDRY 



UNTIL recent years the foundry was rare as a corn* 
ponent part of a railway shop plant. Foundry 
work is entirely of a manufacturing nature and with the 
recent development of the large railway shop plant, the 
tendency toward the general introduction of the foundry 
as a principal department has become pronounced. Sev- 
eral railway general shops completed since the year 1902 
include gray iron foundries as essential features and a 
number of shops now in course of construction include 
elaborate plans for foundry work. The tendency is to 
concentrate the foundry work for the entire system at 
the general shops, so that the foundry has not entered into 
the consideration of plans for minor and division shops. 
A large number of shops have small brass foundries, 
but there is no information at hand of railroad compan- 
ies having attempted either steel or malleable iron cast- 
ings. Where there is an iron foundry at a shop plant, a 
small section is usually devoted to brass foundry work. 
Where there is no iron foundry the brass foundry usu- 
ally occupies a section of the blacksmith shop building, 
and is completely separated from the remainder of the 
shop by a brick wall. 

LIST OF FOUNDRIES AT R.'VILWAY SHOPS. 

A gray iron foundry has been operated in connection 
with the Roanoke shops of the Norfolk & Western Rail- 
way for the past twenty or twenty-five years. The C, 
M. & St. P. Railway has long cast its own car wheels at 
its Milwaukee shops and in 1906 a modern car wheel 
foundry replaced the old one. In remodeling the Read- 
ing shops of the Philadelphia & Reading Railway a foun- 
dry was built in 1902. At Angus on the Canadian Pa- 
cific Railway there is a gray iron foundry and a car wheel 
foundry; and the South Louisville shops of the Louis- 
ville &; Nashville Railroad include a gray iron foundry. 

Wheel and gray iron foundries were operated in con- 
nection with the Altoona repair shops of the Pennsyl- 
vania Railroad previous to 1906. In that year a com- 
plete foundry plant, isolated from all other shops^ was 
built at South Altoona. This plant at present consists 
of a wheel foundry, gray iron foundry, machine shop and 
material building, pattern shop, power house and an 
office building. The plot of ground on which the foun- 
dry plant is built is large enough to permit of future ex- 
tensions to the present buildings and also for the addi- 
tion of brass and cast steel foundries which have been 
considered. Foundry work for the entire system is con- 
centrated, so far as possible^ at this point and the plant 
is so located as to afiford good shipping facilities to all 
parts of the system. 

Plans for new shops on which construction work has 
been begun by the Delaware, Lackawanna & Western 
Railroad at Scranton, the Big Four at Beech Grove and 
the Grand Trunk at Battle Creek, make liberal pro- 
visions for foundry equipment. 



GEAY JRON" FOL'XDltV ISUILUING. 

The construction of the foundries for gray iron cast- 
ings which are already in operation and the design of 
those now under consideration^ is in general very simitar 
to the construction now usually followed in modem rail- 
Vp^ay shop buildings, though in point of detail it is ar- 
ranged for the specific class of work for which pro- 
vided. The building is commonly a self supporting 
structure with brick walls. It is characteristic of foun- 
dries already built that they are well provided with am- 
ple natural light. A large proportion of the walls are 
given over to glass windows and in addition to the light 
so provided, that portion of the steel structure surround- 
ing the center bay and extending above the roofs of the 
side bays, is equipped with glass windows. The roof of 
the center bay generally includes a monitor^ with side 
window lights, extending nearly the full length of the 
building. At South Louisville the roof is of the same 
height throughout and light is admitted through the roof 
by saw tooth skylights. 

The foundry building is usually divided into three 
bays, a main or central bay, from 5^ to 70 feet in width, 
and two side bays, each about one half or little more than 
one half the width of the central bay. 

The foundry at South Louisville varies from this gen- 
eral design. The main portion of the building is 318 
feet long by 70 feet wide and is covered by a single span 
with no intermediate supporting columns. At one side 
is a narrow addition 30 feet wide extending the entire 
length of the building. Most of this additional area 
is included in the main floor of the foundry, but a por- 
tion of it is occupied by the cupolas, sand storage bins, 
ovens, etc. 

As explained in connection with the provision for na- 
tural lighting, the roof trusses of the center bay are 
higher than those in the side bays. In the gray iron foun- 
dry at South Altoona, the height from floor to roof truss 
is 38 feet in the center bay and 21 feet in each of the side 
bays. At Angus these distances are 39 and 16 feet re- 
spectively. The plans for the foundry o£ the D,, L. & 
W, at Scranton provide for a height of 35 feet in the 
center bay and 30 feet in each of the side bays. At 
South Louisville the height from floor to roof truss is 35 
feet. 

The lateral dimensions and area of the foundry can 
hardly be based on any specific unit and those foundries 
already in service are not enough alike in this particular 
to justify a definite conclusion. The foundry is not de- 
signed to meet the demands of a single shop but rather 
to supply an entire system. Its output is used by the lo- 
comotive department as well as by the car department, 
and also to some extent by the road departmentj so that 
a number of features enter Into the determination of the 
output reqinred. 
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The dimensions of several foundries, serve as records 
of those in railway sliop service. At South Altoona, 
Pennsylvania Railroad^ the gray iron foundry is 400 
feet long by 130 feet wide; at Angus, Canadian Pacific 
Railway, the gray iroia foundry is 343 feet by 133 feet ; 
at Reading, Philadelphia & Reading Railroad, 564 feet 
by 163 feet ; at South Louisville, Louisville & Nashville 
Railroad, 316 feet by 70 feet, and the foundry for the 
Delaware, Lackawanna & Western Railroad at Scranton 
will be 400 feet by 120 feet 

LOCATION. 

As the foundry is a manufacturing department its lo- 
cation provides for the receipt of raw material and for 
the deHvery of finished castings, Therefore its most con- 
venient situation is adjacent to the avenue of distribution 
and communication arnong the shop buildings. This af- 
fords delivery of the finished material over tiie most di- 
rect route to the storehouse and to the various points of 
consumption. It is also essential that the transportation 
of raw material for the foundry shall not impede general 
yard traffic and on this account the foundry is frequently 
located at an extreme end of the plot occupied by the 
shop buildings. 

It is generally considered desirable to have the foun- 
dry near the locomotive shop in order to provide for the 
shortest movement of the heavier locomotive castings. 
Castings for the car department are so much smaller that 
their delivery is a comparatively simple matter and they 
may be handled in bulk to good advantage. In view of 
the large amount of material for delivery to the line 
which is cast in the foundry an intimate communication 
between the storehouse and the foundry is essential. 

LOCATION' OF FOUNDRY AT ANGUS, C. P. RV. 

At Angus, Canadian Pacific Railway^ the foundry is 
next to the locomotive shop and is adjacent to the crane 
served avenue, or Midway, which traverses the shop 
yard. The store house is directly across the Midway from 
the locomotive shop and it is therefore evident that the 
store house is but a short distance from the foundry. The 
car erecting shop is adjacent to the Midway and the di- 
rect delivery of material from the foundry to this shop is 
very convenient. Castings are transferred in hand-car 
lots over the industrial tracks of the Midway, 

The scrap and storage yard at one side of the foundry 
is served by a traveling crane of 30 tons capacity and 
this yard is entered by a delivery track connecting with 
the general yard system of tracks. Beyond the end of 
the foundry, opposite to the Midway, is additional stor- 
age space of large area. 

The pattern shop and storage building are next to 
the foundry, with the crane served foundry yard between 
them, 

LOCATION AT BEECH GROVE^ BEG FOUR RY. 

At the Beech Grove shops of the Rig Four Railway, 
now under construction, the foundry is at the extreme 
end of the yard. One side of the foundry is served by 
the yard crane, and a platform, one side of which is part- 
ly under the yard crane, extends from the foundry to the 
store hoLTse* By this araiigement there is no unnecessary 



handling of castings. Raw material enters one side of 
the foundry^ and the finished castings are taken directly 
to their destinatioUj or are stored on the store house 
platform, which is in the direct path of travel to any de- 
partment. The pattern shop, although convenient to the 
foundry, is isolated from all other buildings for fire pro- 
tection, 

LOCATION AT SOUTH LOUISVILLE, L, & N, R. R. 

At the South Louisville shops of the Louisville & Nash- 
ville Railroad, the foundry, with the pattern storage 
building near by, occupies a position at the extreme north 
end of the shop plant. The foundry is adjacent to a 
crane served storage yard to which the metal working 
portion of the plant is tributary. At the other end of 
this yard is a transfer table pit at right angles with the 
crane served yard. This pit traverses the plant between 
the locomotive shop and the car department shops and 
the store house is at the end of the transfer table pit away 
from the storage yard. 

This location of the foundry was selected in pursuance 
of a plan to enter all raw material at the ends of the 
plant and work it toward the center where locomotives 
and cars arrive on the transfer tabic ready for delivery. 
While the foundry is not close to. the store house and 
other points of destination for finished castings, it is in 
direct communication with them by means of the thor- 
oughfare provided by the crane served yard and the 
transfer table pit. 

CRANE SERVICE. 

Crane service is an important factor in the operation of 
the up to date foundry. The main bay is served by one 
or more traveling cranes operated electrically and one 
or more of the side bays are sometimes served fay a trav- 
eling hoist, usually controlled by hand from the floor. The 
traveling cranes are supplemented by portable jib cranes, 
so supported that they may be readily transported from 
one location to another as required. These are operated 
electrically or by hand. Where operated electrically plug 
connections are conveniently installed to provide for th^ 
delivery of current. 

The crane of largest capacity in railway shop foundry 
service, of which information is at hand is in the South 
Altoona foundry of the Pennsylvania Railroad. This 
foundry is supplied with an unusually generous crane 
equipment which is worthy of especial mention. 

The center bay of the foundry is served by a crane of 
2i) tons capacity and two cranes of ISJ^ tons capacity 
each. All of these cranes operate on the same runways 
with the heavier crane between the other two. The run- 
ways extend 280 feet beyond the walls of the building 
at each end. The ends of the building are so arranged 
that these traveling cranes may run out on the extended 
runways and thus serve outdoor storage spaces where 
flasks, heavy castings, etc., are stored, as well as the ship- 
ping tracks. The brick walls, except for a door 12 feet 
wide, extend up to the height of the crane runways and 
above them the space is closed by a lifting door which ex- 
tends the entire width of the bay. This door is made of 
corrugated steel, and is arranged to swing inward so as 
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to allow the cranes to pass beneath it It is operated by 
a mechanism driven by an electric motor. In addition to 
these cranes serving the center, there are a number of 
portable 5-ton jib cranes attached to the columns along 
the side of the bay. 

The design of the building provides for each side bay 
to be served by an electric traveling hoist of 5 tons ca- 
pacity operating on runways carried by the supporting 
columns of the steel structure. 

At Angus the center bay is served by a traveling crane 
of 10 tons capacity, and a space, in the side bay, about 
50 feet in length, devoted to the core room, is served by 
a 5-ton travehng hoist controlled by hand from the floor. 

At Readiiigj the central bay is served by a crane of 
iO-tons capacity, while a portion of each side bay is 
served by a traveling air hoist of 1-ton capacity. 

The floor of the foundry at South Louisville, is served 
by a crane of 30 tons capacity. 

Plans of the foundry at Scranton provide for the cen- 
ter bay to be served by a crane of 15 tons capacity and 
one of 5 tons capacity operating on the same runways. 
The runways will be carried through one end of the 
building in order that the cranes may serve a casting 
platform beyond the end of the foundry. 
DISPOSITION OF WORK. 

The entire area of the main or central bay is used as a 
moulding floor, with the exception, sometimes, of a por- 
tion at one end w^hich is reserved for cleaning the heav- 
ier castings that require the service of the crane. The 
side bays usually contain the cleaning room for lighter 
castings, foreman*s office, small pattern storage space, 
fan rooms, floor for furnaceSj core ovens, core room, cu- 
polas, moulding machines, etc., and the lavatory usually 
occupies a portion of one side bay. 

IKDTJSTREAL TRACKS. 

The main bay is generally served by a system of nar- 
row gauge industrial tracks which completely encir- 
cles the fioor and frequently includes a track which tra- 
verses the bay immediately opposite the cupolas. In the 
corners of the building and at the juncture of two tracks 
either curves or turntables may be installed, however, the 
turntable meets with greater favor as occupying less 
Space and proving more satisfactory. A similar indus- 
trial system serves the immediate storage yard and pro- 
vides for handling pig iron, scrap, coke, etc. 

CHARGING FLOOK. 

The charging floor is usually reached by an electric or 
hydraulic elevator, the latter receiving greater favor. At 
Angus delivery is made to the charging floor by the 
crane serving the storage yard. 

The charging platform, as a general thing, is served by 
narrow gauge tracks of the same gauge as the surface 
industrial system, for delivering push cars to the cupola 
charging door and to the temporary storage spaces. It 
is common practice to store on the charging floor suffi- 
cient material to operate the cupolas for at least one 
day, in case of emergency, A narrow gauge track scale is 
introduced in the track system on the charging fioor be- 
tween the point of delivery and the charging door. 

At Reading there is a transfer table on the charging 



floor whidi serves several spur tracks. Several loaded 
cars may be stored temporarily on these tracks and any 
one of them taken out individually. 

CUPOLAS. 

The railway shop foundry is usually equipped with 
two cupolas of about 18 or 20 tons capacity each. They 
are generally so situated as to be charged from the same 
charging floor. Cupolas are placed in one of the side 
bays and in such relation to the center bay that they may 
be tapped in the main floor within reach of the traveling 
cranes, 

PATTERN SHOr. 

Pattern storage is usually provided for in a building 
of Are proof or slow burning construction, located in close 
proximity to the foundry. This storage building is either 
isolated or is in connection with a pattern shop from 
which it is separated by a fire wall having door-ways that 
are equipped with sliding doors which are normally kept 
closed and which close automatically in the event of the 
temperature in the shop rising sufficiently to melt the 
fuse controlling the operating mechanism. 

PATTERN- SHOP AT AN'GUS, CANADIAN" PACIFIC RY. 

At Angus the pattern shop is in a two story building 
occupying a ground space S3 feet by 50 feet. The build- 
ing is of brick and the roof is supported by wooden col- 
umes dividing the floor space Into three bays. Patterns 
are stored in a lire proof building of concrete and steel 
construction, 150 feet long by 100 feet wide. The roof 
is supported by 20 inch I beams at 15 foot centers, carried 
on the side walls and resting on a row of steel columns 
through the center of the building. 

PATTERN SHOP AT SOUTH ALTOONA, PEI^XSYLVAKIA R. R. 

At South Altoona the pattern shop and storage room 
are in the same building but in two distinct sections. The 
building is of brick, 3BQ feet long by 91 feet wide. The 
section occupied by the pattern shop is one story high (16 
feet from the fioor to the underside of the roof trusses) 
and 193 feet long, while the pattern storage section is 
ISO feet long and three stories high. 

The frame work of the section occupied by the pattern 
shop is of steel. Ample natural light is provided by large 
window areas in the walls and by glass in the skylight. 
Work benches are placed along the side walls and ma- 
chines are grouped in the middle of the shop. 

The shop is lighted by 32 enclosed arcs, and each work 
bench is provided with a 16-candle power incandescent 
light. 

The pattern storage section is separated from the pat- 
tern shop by a 13 foot hallway, which contains the ele- 
vators and stairs. The framework of this part of the 
building is of heavy timber construction, It is divided by 
brick walls into three sections and the doors between these 
sections are of steel and normally closed. This part of 
the building is equipped with a sprinkler service, which is 
operated by valves placed outside of the building. Open- 
ings are made in the side walls at each fl.oor to prevent 
the floor from becoming overloaded in case one of the 
rooms is hooded. Each section is provided also with 
fire extinguishers and fire hose. 
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All patterns except the very large ones are stored on 
shelves, and so arranged that they may be located read- 
ily by means of a card index system, and can easUy be 
rettirned to their proper places on the shelves. 

The storage section of the building is lighted by in- 
candescent lights. 

A narrow gauge track extends from this department 
to the foundries to facilitate the delivery and return of 
patterns, 

WHEEL FOUKDRY. 

The most notable examples of wheel foundries oper- 
ated by railways are those of the Canadian Pacific at 
Angus, the Chicago, Milwaukee & St Paul at Milwaukee 
and the Pennsylvania at South Altoona. At these points 
foundry practice in making cast iron car wheels has at- 
tained a high degree of development. These three foun- 
dries are operated much on the same principle and the 
general features in the design of the buildings are similar, 
though they may vary to some extent in point of detail. 
In all of them the straight floor system of moulding is 
used; each floor is provided with an overhead trolley 
hoist which travels the length of the floor, and a number 
of labor saving devices have been introduced. 

At each of these foundries the building is a steel struc- 
ture with brick walls. The building contains a single 
large working area on which the moulding floors are ar- 
ranged and an addition along one side providing for the 
auxiliary departments, cupola, charging floor, core 
ovens^ blower room, etc. Annealing furnaces, served by 
traveling cranes occupy positions at one or both ends and 
a shipping platform is arranged at on& end or along one 
side to suit local conditions. 

WHEEL FOUNDRY AT ANGUS, CANADIAN PACIFIC RY. 

The wheel foundry at Angus, Canadian Pacific Rail- 
wayj is the most likely illustration of the location of a 
wheel foundry as a component part of a railway shop 
plant. It is located where ample space is available for 
the storage of pig iron, scrap wheels^ sand, etc., and 
where the foundry is convenient for the direct delivery of 
wheels to the truck shop. The wheel foundry is at one 
edge of the area occupied by shop buildings where the 
delivery of material offers no impediment to general yard 
traffic and between the wheel foundry and the truck shop 
is a large area for the temporary storage of wheels. The 
provision for this storage space is worthy of more than 
mere passing mention for the experience of the Angus 
shops indicates that the absence of such a storage yard 
in close proximity to the truck shop would have been a 
serious handicap. 

The wheel foundry Is 187 feet long by 107 feet wide, 
the area within these dimensions including the moulding 
floors and the annealing pits. An additional portion of 
the building 90 feet long by 27 feet wide includes two 
cupolas and the various auxiliary features. The anneal- 
ing pits are at one end of the foundry and the shipping 
platform is at this end immediately outside of the building. 
The floor above the annealing furnaces is 4 feet above the 
main floor of the foundry and on the same level as the 
shtpptng platform. The annealing furnaces are served by 



a single crane spanning the entire space occupied by 
them. The foundry has a capacity of 300 wheels per 
day. The wheels are poured on 15 floors of 20 wheels 
each. 

WHEEL FOUNDRY AT MILWAUUEE, C, M. & ST. P. KY. 

The present wheel foundry at Milwaukee, Chicago, 
Milwaukee & St. Paul Railway, is modern in every par- 
ticular and replaced an old wheel foundry which operated 
seven circular floors, pouring 36 wheels to the floor, with 
a total daily capacity of 183 wheels, The new foundry 
has a capacity of GOO wheels per day. The entire build- 
ing is 364 feet long with a maximum width of 159 feet^ 
this width including a lean-to 31 feet wide, which con- 
tains the cupolas, wheel stacking room, core ovens, etc. A 
brick curtain wall separates the core room and cupola 
house from the remainder of the foundry and the blower 
room which is on a level with the cupola platforms, is 
entirely enclosed and is provided with a concrete floor. 
The foundry is divided into S4 floors of 34 wheels each 
and this portion occupies a space 38S feet by 138 feet. 
The cupola house is 96 feet 5 inches by 31 feet. The 
annealing furnaces occupy a space approximately 135 
feet by 40 feet 8 inches. The pits are spaced 6 feet be- 
tween centers. There are 144 pitSj each 36 inches in dia- 
meter and having a capacity of 16 wheels- The pits are 
of steel plate, lined with fire brick and having a double 
layer in the bottom. The annealing floor is 4 feet 3 
inches above the foundry floor and has a concrete retain- 
ing waLL 

The cupolas are of the manufacturers standard type, 
96 inches in diameter and lined to a diameter of 78 inches* 
Each has a wind box 118 inches in diameter and the 
height from the floor to the top of the stack is 50 feet. 
The cupolas are so located that each one can conveniently 
serve IS of the floors. The total melt of the two cupolas 
is about Z20 tons, or at the rate of SO tons per hour each. 
They are provided with operator's platforms, which like- 
wise serve as platforms for the tapper. 

The cupolas practically divide the foundry into halves 
and each has a capacity to serve 12 floors. The ladle 
track is in front of the cupolas, while the hot wheel track 
is on the opposite side, with the floors arranged transverse- 
ly between them. The trollev hoists serving the floors 
are operated by compressed air. The cylinder and valves 
for the hoist are supported on the wall at the side of the 
foundry opposite to the cupolas where they are out of 
the way of dust and dirt from the floors. 

Two trains of hot metal cars operate on a narrow 
gauge track, each traversing half tlie length of the foun- 
dry. Each train is made up of 4 cars and is moved by a 
rope haulage system operated by an electric motor, con- 
trolled by the operator in charge of the receiving ladle. 
Each car will hold two ladles of 1,000 lbs. capacity each^ 
One loaded ladle is placed at one end of the car, leaving 
room for an empty ladle at the other end. 

The cars are so spaced as to serve four floors at the 
same time. The ladle is transferred form the car to any 
desired point over the floor by the trolley hoist where 
the metal is poured and the ladle returned to the can 
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When the wheel is sufficiently' cool it is shaken out and 
gripped on the edge by tongs depending from tlie trolley 
hoist. When lifted it is suspended in a vertical position 
and the loose sand which does not fall away when the 
wheel is raised can be knocked off with a sledge. This 
edge grip places the wheel in position to be deposited by 
the hoist on the buggies which operate over the hot wlieel 
tracks along the ends of the floors. Methods in more 
common use for handling hot wheels with the hoist pro- 
vide for gripping the wheel at three points and lifting it 
to a horizontal position. Hot sand Is then shoveled 
from the upper side of the wheel and rapped from the 
bottom. 

The hot wheel buggies are operated in trains of four 
cars each over two tracks. The buggies have a capacity 
of one wheel each and are operated by a rope haulage 
system, similar to that operating the hot ladle buggies. 
Their movement is controlled by an operator on a sta- 
tionary platform attached to the side of the building and 
overlooking the tracks. 

The buggies convey the wheels to the end of the foun- 
dry at which the annealing pits are Ideated, The pits are 
served by three special 1 ton electric traveling cranes. 
Each crane serves two rows of pits and is equipped with 
two 1,000-lb. hoists from which center bore tongs are 
suspended. Wheels are lifted from the buggies by these 
tongs and deposited in the pits to be annealed. 

Connection between the hot ladle tracks and the hot 
wheel tracks is made by means of a narrow gauge track 
outside of the building equipped with turn tables at the 
points of juncture. The same track system provides for 
connection to the storage yard. The storage yard is 
well provided with a narrow gauge industrial track for 
the delivery of material 

Before the wheels are lifted from the buggies by the 
pitting cranesj the heads are knocked off of the wheels 
and they are conveyed in buggies over these industrial 
tracks to the storage yard, where they are used for mak- 
ing up charges for the cupolas. 

The cupola charging floor is served by two pneumatic 
elevators of 4 tons capacity each, having 30 inch cylin- 
ders with 11 foot stroke and a lift of 2S feet. Each ele- 
vator has a steel cage 6 by 8 feet and is provided with 
tracks on which coke, pig iron and scrap buggies are car- 
ried from the ground floor to the charging room. In ad- 
dition to two main tracks there are four storage tracks on 
the charging fioor on which coke and metal can be stored 
while the heat is in progress. Turn tables are conven- 
iently located so that both cupolas are amply provided 
for. In addition to the pneumatic elevators the floor can 
be reached by a steel staircase from the charging de- 
partment. 

Metal from the cupolas is tapped into 10-ton receiving 
ladles which are tilted by 13 horse power electric motors 
operated from an adjoining platform by the operator who 
controls the hot ladle cars. The receiving ladles are 
equipped with skimming spouts and are provided with an 
emergency hand power mechanism beneath the operator's 
platform. The operator is shielded by a steel protecting 
plate. 



The three core ovens are served by a small transfer 
table which provides for shifting and distributing the 
special buggies on which the cores are run into the ovens. 
These buggies are really portable shelves on which they 
remain while in the ovens. Cores are delivered to the 
various floors by being placed on platforms and carried 
to their destinations by the hot ladle cars. 

WHEEL FOUNDRY AT SOUTH ALTOONA, PENNSYLVANIA R. R. 

The wheel foundry at South Ahoona has a capacity of 
900 wheels per day. The interior is a single room 600 
feet long by 186 feet wide, with no divisions between the 
moulding floors, annealing pits and cleaning rooms^ but 
with a space 410 feet by <50 feet enclosed for the cupola^ 
sand storage, core and wash rooms. These rooms have 
brick partitions. The side walls include large areas of 
glass and the monitors, which extend across each section 
of the building, have skylights extending their entire 
length, with the result that ample natural light is pro- 
vided. The monitors are wide and high and equipped 
with swinging sash, thus affording good ventilation. 

With the exception of the cleaning room and annealing 
pits at each end of the building, the foundry is divided 
into three working divisions. Each division includes 1^ 
THOulding floors of 35 wheels each and is served by two 
86 inch cupolas- Each cupola has a capacity of IS tons 
per hour. 

The core room is equipped with two sets of three 
ovens. A coke furnace beneath each oven is fired from a 
pit under the core room floor. It has two flues which 
deliver the gases to the rear corners of the oven, where 
they riscj pass up through the shelves at the back to the 
top and then return to the floor and to the outlet at the 
lower front corner. In the center oi each oven is a ver- 
tical shaft with collars which support seven shelves of 
3-16 inch perforated tank steel 10 feet 6 inches in dia- 
meter and spaced lZ]/s inches apart. The shelves are 
mounted on ball bearings and revolve independently. 

Between the two sets of ovens is a sand bin 40 feet by 
38 feet 10 inches, having a capacity of 550 tons, with 
wooden walls 2J^ inches thick, supported by an outside 
steel frame work of 12 inch I beams. 

Two sets of annealing pits occupy positions at oppo- 
site ends of the foundry. The space covered by the pits 
at each end is approximately 140 feet by 41 feet. The 
pits are enclosed by masonry retaining walls which rise 
about S feet above the foundry floor. The walls thus 
form a large pit which contains the annealing furnaces 
or cylinders. The bottom of this pit is covered with 6 
inches of concrete, sloping toward one corner for drain- 
age. The furnaces are arranged in four rows, 25 in each 
row, and are carried on concrete benches or platforms 
18 inches above the bottotin of the pit. The rows are ar- 
ranged on 11 foot centers and the furnaces are 18 inches 
apart. Each furnace has a capacity of S5 wheels. It is 
made of }% inch sheet steely is IG feet deep, and is lined 
with fire brick 6 inches thick. The space between the 
supporting platforms is filled with coarse broken stone. 
Between the furnaces is a layer of fine stone and above 
this the space is filled with green and burned sand ex- 
tending to the top of the wall. 
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Each lot of annealing furnaces is served by a traveling 
crane havrng- a span of 44 feet and a capacity of 4,000 
lbs. This crane has four independent hoists, spaced 11 
feet apart, each driven by a 7J^ horse power motor, con- 
trolled separately from the cab. The crane is operated 
by a 10 horse power motor and traverses at a speed of 
500 feet per minute. The hoists operate at speeds up 
to 100 feet per minute. There is a spare hoist on the 
bridge and an extra motor for traversing which can be 
connected quickly in case of accident to the regular 
motors, 

A space 11 feet wide is devoted to each moulding floor 
and a row of 2B flasks are set on a pair of rails spaced 
34 inches apart. The trolley hoists serving the floors are 
operated electrically and both the traversing- and hoist- 
ing operations are controlled by one handle which can 
be reached conveniently from the floor. They have sev- 
eral hoisting speeds, ranging from 16 to 75 feet per min- 
tite and a range of traversing speeds tip to 400 feet per 
minute. The nominal capacity is a lift of 1,000 Ibs.f at 
CO feet per minute. 

Each pair of cupolas discharges into a delivery ladle 
of 14,000 lbs. capacity, consisting of a brick lined steel 
shell mounted on trunnions. The ladles are tilted by a 
chain which passes over a sheave on the end of the trun- 
nion shaft and is operated by an hydraulic cylinder lo- 
cated underneath the bed plate and controlled by a valve 
conveniently placed. The delivery ladle is so arranged 
that the flow from the cupola does not have to be stopped 
while the ladle is being tilted to supply the pouring ladles* 

The storage yard Is well provided with a narrow gauge 
industrial system for the delivery of material. The 
charging floor is served by an hydraulic elevator of 5 
tons capacity. 

FOUNDRY SYSTEMS AT ANGUS, CANADIAN PACIFIC RY, 

A brief outline of the operation of the foundries at 
Angus is interesting as referring to the practices of a 
railway shop plant which has successfully operated both 
wheel and gray iron foundries for several years. The 
two foimdries, gray iron and wheel, turn out the major- 
ity of gray iron castings for the entire system and the 
total wheel supply for the road. They are treated very 
much as the railroad company would treat an outside 
concern, so that the same service, or better, may be ex- 
acted from them as would be expected from outside foun- 
dries. They are operated by the car department and 
the master car builder is directly responsible for them. 
At the same time the total intake of raw material and the 
output of finished castings are considered as the property 
of the general storekeeper and in order that accurate ac- 



count may be kept and reported to this official, the in- 
take and output are checked and weighed by employees 
of the store department. 

Material passing through the gray iron foundry is 
taken care of by two foundry checkers and one foundry 
clerk, whose offices are located in the scale room through 
which all material must pass on its way to the cupolas, 
so that nothing goes into the cupolas without first cross- 
ing the scales and being correctly weighed by the clerk 
of the stores department. These weights are posted in 
a book kept for the purpose and the total cost covering 
Intake of the foundry is made up from these records of 
material used. All material required for the operation 
of the foundry is so recorded and is issued without the 
usual shop form. This includes material delivered to the 
cupolas, such as pig iron of various brands, broken 
wheels, scrap, coke, manganesej etc., as well as material 
used in the foundry proper such as sand, facings, flour, 
hay, etc. 

As it would naturally be an inadvisable proposition to 
deliver castings from the foundry to the store house and 
then rehandle them to the several shops, the foundry is 
considered much in the light of a sub-store house^ or petty 
store, as far as deliveries are concerned. Therefore all 
castings for the several departments are loaded in lorry 
loads of about two tons each, classified according to the 
department to which the load is to be delivered in order 
that material for different departments will not become 
confused and the castings are delivered direct to the shop 
in which they will be assembled or machined. Line ship- 
ments, however, are sent to the store house where they 
are loaded into cars and forwarded to their several desti- 
nations. 

The output, allowing for shrinkage, is always a check 
on the intake, yet, in order that correct record may be 
arrived at, all castings made in the gray iron foundry 
when cleaned and ready for delivery, are checked as to 
pattern numbers, weighed, and as each load is checked 
on the scale the list of various items making up the load 
is signed by the foundry checker (who retains a copy of 
the same) and handed back to the representative of the 
foundry foreman as his authority for delivery. 

The wheel foundry is handled on precisely the same 
line as that outlined for the gray iron foundry, except 
that wheels for line shipments are not delivered to the 
store house, but, are loaded from the foundry platform 
to prevent any unnecessary handling. All wheels are 
charged at the same price per 100 lbs., as are ordinary 
castings with the exception of cylinders and wheel cen- 
ters. The total cost is arrived at by adding pay rolls to 
value of material used^ plus shop expense charges. 
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END ELEVATION OF GRAY lEON FOUNDRY AT SOtlTH AI.TOONA. PA„ P. R, H. 




CROSS SECTION OF QRAT IKON FOUNDRY AT SOUTH ALTOONA, PA.^ P. R. R. 




SIDE ELEVATION OF GRAY IRON FOUNDRY AT SOUTH ALTOONA. PA.* P. R. R. 



138 



HAILWAY SHOP UP TO DATE 




END ELEVATION OP WHSEL FOTJNDBY AT SOUTH AI.T0ONA, PA., P, R. R. 




CROSS SECTION OP T\'HEEL FOUNDRY AT SOUTK ALTOONA, PA., P. it. B- 



-■|_f_^"! 




PARTlAt. LONGITUDINAL SECTION OF WHEEL B^OUNDRY AT SOUTH ALTOONA, PA., P. R. R. 




PLAN OF WHEEr. FOUNDTtY AT SOUTH ALTOONA, PA.. P. R, E. 



RAILWAY SHOP UP TO DATE 



1B9 




^:v " 'A ' v\ C"/ 



Z_L 



U 



il J 

rS^ ^ rS^ (Si 




DETAILS OF CORH OVENS IN WHEEJL FOUNDRY AT SOUTH Al.TOONA* PA.. P. R. R. 



/ ! N 



\ t-^^icr iif^ I 







ARRANGEMENT OF HOT LADLE CARS JN FRONT OF CUPOLA IN WHEEL FOUNDRT AT SOUTH ALTOONA. PA.. P, R. Et 



